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EXHIBIT OF A DIRECT VISION STAR 
SPECTROSCOPE 

BY L. W. C. SMITH 
Exhibited, 13th January, 1921 

IN the prism of this instrument a departure is made from the usual practice of 
using light crown and very dense flint glasses. These are replaced by dense barium 
crown (n, = 1.6106, v = 58.9) and medium dense flint (n, = 1.6114, v = 37.1) 
glasses of equal refractive index for the part of the spectrum for which the prism 
is to give direct vision. The  selected ray (for this spectroscope the D ray) passes 
undeviated along the axis, and, as the prism consists of four flint and five crown 
components cemented together, the other rays are deviated by nine small incre- 
ments on either side of the axis. The construction allows a spherical surface to be 
worked on the front face of the prism, for focussing on the star image, and a 
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cylindrical surface on the back face, for broadening the spectrum. The glass-air 
surfaces are thus reduced to the absolute minimum, and the strong internal re- 
flections and violet absorption of the usual direct vision prism are avoided. With 
a 3 inch telescope the eye point of the spherical surface is approximately 7 mm. 
behind the back surface of the prism. The useful angular field is about 6" and the 
angular dispersion ( A  - H )  is 7 O  50'. Assuming that '945 of the light is transmitted 
at  each of the two glass-air surfaces, '9992 at each of the 16 balsam-glass surfaces, 
and '01 is absorbed by I cm. thickness of glass, the percentage of light transmitted 
= (.945)2 x (.9g92)16 x (.gg)4'5 = 8 4 3  approximately, since the total thickness of 
glass = 4 5  cms. In  practice the gain in light efficiency is very fully realised. 
When used with telescope object glasses of F / I ~  aperture the chromatic and 
spherical aberrations of the spherical surface are not troublesome. With F/6 to F/8 
reflecting telescopes it is desirable to replace the spherical surface by an achro- 
matic doublet placed in the usual way with its flat surface towards the image. 


